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obtained by homopotymerizing propylene in the presence of a Ziegler-Natta catalyst. Preferably, the crystalline pro- 
pylene homopolymer (A) has a melting point determined by a differential scanning calorimeter of 150°C or higher, and 
more preferably 155°C or higher. 

[0014] The propylene random copolymer (B) used in the propylene random copolymer composition of the present 
5 invention is a copolymer of propylene and at least one a-olefin other than propylene having a bound propylene content 
of from 40 to less than 80% by weight and a Mw/Mn of not more than 5.5. Preferably, the a-olefin has 4 to 10 carbon 
atoms, and more preferably it is butene-1. 

[0015] When the bound propylene content is less than 40% by weight, the solvent resistance of the resulting com- 
position is low. When the bound propylene content is more than 80% by weight, the heat sealability of the resulting 
70 composition is low. 

[0016] When the Mw/Mn of the propylene random copolymer (B) is more than 5.5, the transparency of the resulting 
composition is very low. 

[0017] The propylene random copolymer (B) can also be obtained by decomposing a random copolymer of propylene 
and at least one a-olefin other than propylene having a Mw/Mn higher than 5.5 by heat or a peroxide to reduce the 
is Mw/Mn to 5.5 or lower. 

[001 8] The intrinsic viscosity ft] of the propylene random copolymer (B) falls within the range of 0. 3-6.0 dl/g, 0.8-6.0 
dl/g and 1.0-3.0 dl/g. with increasing preference. 

[001 9] The propylene random copolymer (B) can be produced by copolymerizing propylene with at least one a-otetin 
other than propylene generally using a Ziegler-Natta catalyst, but a soluble catalyst such as metaltocene catalyst may 
20 also be used as occasion demands. 

[0020] As a preferred catalyst system, there can be referred to a Ziegler-Natta catalyst system at least comprising 
titanium, magnesium, a halogen and an electron donor as essential constituents, for example a catalyst system com- 
prising: 

25 (a) a solid catalyst component containing titanium, magnesium, a halogen and an electron donor as essential 

constituents, 

(b) an organometallic compound, and 

(c) a silicon compound represented by the formula R 1 R 2 Si(OR 3 ) 2 , wherein R 1 is an alicyclic hydrocarbon group 
having 5-20 carbon atoms, and R 2 and R 3 are each independently a hydrocarbon group having 1 -20 carbon atoms. 

30 

[0021] The solid catalyst component (a) in the above-mentioned catalyst system contains titanium, magnesium and 
a halogen as essential constituents and can generally be obtained by reducing a titanium compound with an orga- 
nomagnesium compound to obtain a solid product, and treating the solid product with an ester compound and then 
with titanium tetrachloride. 

3S [0022] The titanium compound is represented by the formula Ti(OR) b X 4 . b , wherein R is a hydrocarbon group having 
1-20 carbon atoms, X is a halogen atom, and b is a number meeting the inequality, 0<b^4. Specific examples of R 
include alkyl groups, such as methyl, ethyl, isopropyl, butyl, isobutyl, amyl, isoamyl, hexyl, heptyl, octyl, decyl and 
dodecyl; aryl groups, such as phenol, cresyl, xylyl and naphthyl; cycloalkyl groups, such as cyclohexyl and cyclopentyl; 
allyl groups, such as propenyl; and aralkyl groups, such as benzyl. 

40 [0023] The magnesium component used may be any type of organomagnesium compound containing a magnesium- 
carbon bond. Particularly preferred are Grignard reagents represented by the formula RMgX, wherein R is a hydro- 
carbon group having 1-20 carbon atoms and X is a halogen, and magnesium compounds represented by the formula 
RR'Mg, wherein R and R' may be the same or different and are each a hydrocarbon group having 1 -20 carbon atoms. 
[0024] Examples of the Grignard compound include methylmagnesium chloride, ethylmagnesium chloride, ethyl- 

45 magnesium bromide, ethylmagnesium iodide, propylmagnesium chloride, propylmagnesium bromide, butylmagnesium 
chloride, butylmagnesium bromide, sec-butylmagnesium chloride, sec -butylmagnesium bromide, tert-butylmagnesium 
chloride, tert-butylmagnesium bromide, amylmagnesium chloride, isoamylmagnesium chloride, phenylmagnesium 
chloride, phenylmagnesium bromide, etc. Examples of the magnesium compound represented by the formula RR'Mg 
include diethylmagnesium, dipropylmagnesium. diisopropylmagnesium, dibutylmagnesium, di-sec-butylmagnesium, 

50 di-tert-butylmagnesium, butyl-sec-butylmagnesium, diamylmagnesium, diphenylmagnesium, etc. 

[0025] The organoaluminum compound (b) used in combination with the solid catalyst component (a) has at least 
one Al-carbon bond in the molecule. 

[0026] Specific examples of such organoaluminum compounds include trialky (aluminums, such as triethylaluminum, 
triisobutylaluminum and trihexylaluminum; dialkylaluminum halides such as diethytaluminum halides and diisobutyla- 
55 luminum halides; mixtures of trialkylaluminums with dialkylaluminum halides; and alkylalumoxanes, such as tetraethyl- 
dialumoxane and tetrabutyldialumoxane. 

[0027] Among these organoaluminum compounds, preferred are trialkylaluminums. mixtures of trialkylaluminums 
with dialkylaluminum halides and alkylalumoxanes, and particularly preferred are triethylaluminum, triisobutylalumi- 
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[0031] In the present invention, copolymerization of propylene with at least nrm r, ,M*f.„ v 
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o, me present invention consists of 

propylene. The mixture may be obtained either b^B^^lfL **« oneoolelin otherthan 

copo.ymer (B, or by prepotymerizing propyiene aLe SofeharZ h °™P°*™' W ™* a random 

22T (B) havinq a bound - SIS^ T- T by we, ' 9hl °' a 

When the amount of the crystalline propylene hornonT™, < a ? V e ' 9W and a Mw/Mn °« "<>' more than 5 5 

,he is ob,ained by diHeremiai S h rr er (a> « 152 EE 

Jie memng peak vanes depending on the amount of thecrysteZ o^ni h ^ ^ ^ amourt « mel,in 9 heat of 
When the peak is no. detected, the copolymer compoS ^nnnT 606 ^P 01 ^^^) contained in the portion 

[003S] The propylene random copolymer composrtion of th« I»c . ^ ^ a " d SOlvem resistance. 
wher eb * **eets and stretched film e« ^ b ° ™»-P'«sed "to sheets 

S mT,h 0 JUST ? a c 9enL Speci,ic exampies * can be **- ^ p-tfc-i 

2.2 -methylene- b<s(4.6-di->-bu,ylphenyl)phospha,e) sorbite I Z?!, P n °sphorus nucleating agents (e.g sodium 



(1) Bound bulene content 

(2) Weigh, average macular weigh, (Mw)/Number average molecufcr weigh, (Mn) 
^ ^as^rX^ 

S5£ W — ^orp. ,y pe 150 CV 

Measuring temperature, 145°C 

to IT!! 1 o-dichlorobenzene 
° Sample concentration. 5mg/Bmc 

(3) Boiling n-heptane insoluble 
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extracted with a Soxhlet's extractor tor 14 hours. The frequency of reflux during the extraction is about once per 5 
minutes. The percentage by weight of the insoluble is determined by weighing the insoluble. 

(4) Transparency (haze) 

5 

[0043] Haze is a measure for representing the transparency of molded articles. In the present invention, the haze is 
determined according to JIS K 6714 with a 1 mm thick sheet molded according to JIS K 6758. 
[0044] The transparency of a film is determined according to JIS K 671 4 with a piece of film cut into a dimension of 
about 50 mm x 50 mm. 

10 

(5) Melting point (Tm) 

[0045] By using a differential scanning calorimeter (DSC. mfd. by Perkin-Elmer Corp.), 10 mg of a sample is molten 
beforehand in nitrogen atmosphere at 220°C for 5 minutes and then brought down to a temperature of 40° C at a 
15 temperature decreasing rate of 5°C/min, to effect crystallization. Thereafter the sample is brought to elevated temper- 
ature at a rate of l0°C/min. to obtain a melting heat absorption curve. The temperature of the maximum peak of the 
curve is taken as the melting point. 

[0046] The melting.point of indium (In) determined by using the above-mentioned measuring apparatus at a temper- 
ature increasing rate of 10°C/min was 156.6°C. 

20 

(6) Heat seal temperature 

[0047] Film sheets are placed one upon the other so that the sealant surfaces contact with each other, and press- 
sealed with a heated heat sealer under an applied load of 2 kg/cm 2 for 2 seconds to obtain film sheets sealed in a 
2S width of 25 mm. The thus sealed sheets are allowed to stand overnight. Thereafter the sealed film sheets are peeled 
at a peeling rate of 200 mm/min and a peeling angle of 180° to measure the peeling resistance force. The temperature 
of the heat sealer at which the peeling resistance force reaches .300 g/25 mm is taken as the heat seal temperature. 

Referential Example 

30 

(a) Synthesis of organomagnesium compound 

[0048] A 1 -€ flask equipped with a stirrer, reflux condenser, dropping funnel and thermometer was flushed with argon. 

Therein was placed 32.0 g of magnesium turnings for Grignard reagent. Then 120 g of butyl chloride and 500 ml of 
3S dibutyl ether were placed in the dropping funnel. About 30 ml of the resulting mixture was added dropwise to the 

magnesium in the flask to initiate a reaction. After initiation of the reaction, the dropwise addition was continued at 

50°C in the course of 4 hours. After completion of the addition the reaction was further continued at 60°C for 1 hour. 

Thereafter, the reaction mixture was cooled to room temperature. The obtained solid was then separated by filtration. 

[0049] The concentration of butylmagnesium chloride in dibutyl ether was determined by hydrolyzing the chloride 
40 with 1 -N sulfuric acid, followed by back titration with 1 -N aqueous sodium hydroxide solution using phenolphthalein as 

an indicator. The concentration was found to be 2.1 mol/€. 

(b) Synthesis of solid product 

4S [0050] A 500-ml flask equipped with a stirrer and dropping funnel was flushed with argon. Then 240 ml of hexane, 
5.4 g (15.8 mmoles) of tetrabutoxytitanium and 61.4 g (295 mmoles) of tetraethoxysilane were placed therein to form 
a uniform solution. 

[0051] Then, 150 ml of the organomagnesium compound synthesized in (a) was gradually added by drops from the 
dropping tunnel in the course of 4 hours while keeping the temperature in the flask at 5°C. After completion of the 
so dropwise addition the reaction mixture was stirred at room temperature for additional 1 hour. The obtained solid was 
separated from the liquid, washed repeatedly 3 times with 240 ml of hexane and then dried under reduced pressure 
to obtain 45.0 g of a brown solid product. 

[0052] The solid product was found to contain 1 .7% by weight of titanium atom, 33.8% by weight of ethoxy group 
and 2.9% by weight of butoxy group. 
5£ [0053] The solid product showed utterly no obvious diffraction peak in the wide angle X-ray diffraction pattern obtained 
by using Cu-Ka line. This tact demonstrates that the solid product was of an amorphous structure. 
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(c) Synthesis of ester-treated solid 

[0054] A 1 00-ml flask was flushed with argon. Then 6.5 g of the solid product obtained in (b), 1 6.2 ml of toluene and 
4.3 ml (16 mmoles) of diisobutyl phlhalate were placed therein. The resulting mixture was allowed to react at 95°C for 
5 1 hour. After reaction, the reaction mixture was separated into solid and liquid products. The solid product was washed 
with toluene. 

(d) Synthesis of solid catalyst (activation treatment) 

io [0055] After completion of washing in above (c), 16.2 ml of toluene, 0.36 ml (1 .3 mmoles) of diisobutyl phthalate, 2.2 
ml (1 3 mmoles) of butyl ether and 38.0 ml (346 mmoles) of titanium tetrachloride were added into the flask. The resulting 
mixture was allowed to react at 95°C for 3 hours. After completion of the reaction, the obtained solid was separated 
from the liquid and washed twice with 33 ml of toluene at the same temperature. The above-mentioned treatment with 
a mixture of diisobutyl phthalate, butyl ether and titanium tetrachloride was repeated once more under the same con- 

is ditions. The thus treated solid was washed 3 times with 33 ml of hexane to obtain 5.0 g of an ocherous solid catalyst. 
The solid catalyst contained 2.0% by weight of titanium atom and 15.6% by weight of phthalic ester. 

(e) Preparation of propylene prepolymerization catalyst 

20 [0056] in a 500-ml reactor equipped with a stirrer was placed 100 ml of thoroughly purified hexane. The atmosphere 
in the system was thoroughly replaced with nitrogen. Thereafter 1.24 mmoles of triethylaluminum (hereinafter abbre- 
viated as TEA), 0.1 24 mmoles of cyclohexyethyldimethoxysilane (hereinafter abbreviated as CHEDMS) and 0.01 g in 
terms ol Ti atom of the solid catalyst obtained in the Referential Example (d) described above were added into the 
flask. With the temperature in the flask maintained at 20°C or below, propylene was continuously fed into the flask 

2S while regulating the amount of absorbed propylene to obtain a catalyst of intended prepolymerization amount. 

[0057] A small portion of the prepolymerization catalyst obtained above was deashed by addition of propylene oxide, 
kneaded with a small-sized roll mill for 3 minutes and then cut into pellets. The propylene homopolymer thus obtained 
showed a melting point of 163°C as determined by using a differential scanning calorimeter. 

30 Comparative Example 1 

[0058] A 3-1 stirred stainless steel autoclave was flushed with nitrogen. 1 .0 Liter of n-hexane purified by activated 
alumina treatment, 4.4 mmoles of triethylaluminum and 0.33 mmoles of cyclohexylethyldimethoxysilane were placed 
in the autoclave. A hydrogen pressure of 100 mm Hg was applied to the system. Then 87 g of liquefied propylene and 

35 1 90 g of liquefied butene were charged into the autoclave. The temperature of the autoclave was raised to 50°C. Then 
27 mg of the solid catalyst synthesized in above <d) was pressed thereinto as a hexane slurry with propylene gas to 
initiate a polymerization. The polymerization was continued under a pressure of about 4.0 kg/cm 2 at a temperature of 
50°C for 2 hours while feeding propylene gas into the system. After completion of the polymerization, the unreacted 
monomer was purged. 20 milliliters of isobutanol was added to the resulting system as a short-stop. The isobutanol- 

<o added system was stirred for about 15 minutes at the same temperature. Thereafter, 3.0 ml of propylene oxide was 
added to the thus stirred system. The propylene oxide-added system was stirred for about 15 minutes in the same 
manner to be deashed. The content of the autoclave was poured into ethanol of about 4 times the amount to precipitate 
a polymer. The precipitated polymer was dried under reduced pressure at 60° C tor 4 hours to obtain 156 g of propylene- 
butene-1 copolymer. 

45 [0059] The yield (number of gram) of propylene-butene-1 copolymer per gram of solid catalyst component (herein- 
after abbreviated as PP/cat) was 5800. 

[0060] To 100 parts by weight of the copolymer obtained above were added 0.2 part by weight of Sumilizer®-BHT 
(mfd. by Sumitomo Chemical Co., Ltd., 2,6-di«tert-butyl-4-methylphenol), 0.05 part by weight of Irganox® 1010 (mtd. 
by Ciba-Geigy Ltd., pentaerythrityl-tetrakisl3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate)) and 0.1 part by weight ol 

so calcium stearate. The resulting mixture was blended on a small-sized roll mill for 10 minutes. The thus obtained co- 
polymer composition was cut into pellets and then molded into a sheet of 1 mm thickness according to JIS K 6758. 
The sheet showed a total haze of 28.2%. The copolymer composition had a bound butene-1 content of 30.0% by weight 
as determined by 13 C-nuclear magnetic resonance spectrometry, a melting point of 119°C as determined with a differ- 
ential scanning calorimeter, an intrinsic viscosity (hereinafter abbreviated as \r\]) of 1 .92 dl/g as determined in tetralin 

ss at 1 35°C and a boiling n-heptane insoluble of 0.1% by weight. 

[0061] A double layer lamination sheet of 90 mm square consisting of a propylene homopolymer portion (thickness: 
500 urn) and a sealant portion (thickness: 100 u.m) was prepared. The propylene homopolymer portion was made of 
Sumitomo Noblen® FS 2011 D (melt index: 2.6) mfd. by Sumitomo Chemical Co., Ltd., and the sealant portion was 
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made of the copolymer composition obtained above. With a bench-type biaxial stretching machine mfd. by Toyo Seiki 
Co., Ltd., the double layer lamination sheet was preheated at 150°C tor 3 minutes, and then stretched at a stretching 
rate of 5 m/min. and a draw ratio (machine direction x transverse direction) of 5 x 5, to obtain a film of 24 [im thickness. 
The thus obtained stretched film showed a heat seal temperature of 77°C and a total haze of 3.0%. 

5 

Example 1 

[0062] A mixture of 0.5 Part by weight of pellets of a crystalline propylene homopolymer (hereinafter abbreviated as 
PP, mmmm pentad: 0.97, [tj]: 1.83 dl/g, melting point: 165°C, density: 0.90 g/cm 3 ) and 99.5 parts by weight of the 
io propylene-butene-1 copolymer obtained in Comparative Example 1 , 0.2 part by weight of Sumilizer®-BHT, 0.05 part 
by weight of Irganox® 1010 and 0.1 part by weight of calcium stearate were blended with a small-sized roll mill for 10 
minutes to obtain a propylene random copolymer composition. The thus obtained composition was formed into a sheet 
of 1 mm thickness according to JtS K 6758. The sheet obtained had a total haze of 26.0% and a boiling n-heptane 
insoluble of 55.3% by weight. 

is [0063] A double layer lamination sheet of 90 mm square consisting of a propylene homopolymer portion (thickness: 
500 unn) and a sealant portion (thickness: 100 um) was prepared. The propylene homopolymer portion was made of 
Sumitomo Noblen® FS 2011 D (melt index: 2.6) mfd. by Sumitomo Chemical Co., Ltd., and the sealant portion was 
made of the random copolymer composition obtained above. With a bench-type biaxial stretching machine mfd. by 
Toyo Seiki Co., Ltd., the double layer lamination sheet was preheated at 150°C for 3 minutes, and then stretched at a 

20 stretching rate of 5 m/min. and a draw ratio (machine direction x transverse direction) of 5 x 5, to obtain a film of 24 
pm thickness. The thus obtained stretched film showed a heat seal temperature of 80° C and a total haze of 0.4%. 

Examples 2, 3, 4 and 5 

25 [0064] The same procedure as in Example 1 was repeated except tor varying the amount of propylene-butene-1 
copolymer blended with PP as shown in Table 1 . The properties of the obtained compositions are shown in Table 2. 

Comparative Example 2 

30 [0065] A 3-€ stirred stainless steel autoclave was flushed with nitrogen. 1.0 Liter of n-hexane purified by activated 
alumina treatment, 6.6 mmoles of triethylaluminum and 0.49 mmole of cyclohexylethyldimethoxysilane were placed in 
the autoclave. A hydrogen pressure ol 100 mmHg was applied to the system. Then 85 g of liquefied propylene and 
167 g of liquefied butene were charged into the autoclave. The temperature of the autoclave was raised to 50°C. Then 
17 mg of the solid catalyst synthesized in section (d) of Referential Example was pressed thereinto as a hexane slurry 

35 with propylene gas to initiate a polymerization. The polymerization was continued under a pressure of about 4.0 kg/ 
cm 2 at a temperature of 50°C for 2 hours while feeding propylene gas into the system. After completion of the polym- 
erization, the un reacted monomer was purged. 20 milliliters of isobutanol was added to the resulting system as a short- 
stop. The isobutanol-added system was stirred tor about 15 minutes at the same temperature. Thereafter, 3.0 ml ol 
propylene oxide was added to the thus stirred system. The propylene oxyde-added system was stirred for about 15 

40 minutes in the same manner to be deashed. The content of the autoclave was poured into ethanol of about 4 times 
the amount to precipitate a polymer. The precipitated polymer was dried under reduced pressure at 60° C for 4 hours 
to obtain 139 g of propylene-butene-1 copolymer. 

[0066] The yield (number of gram) of propylene-butene-1 copolymer per gram of solid catalyst component (herein- 
after abbreviated as PP/cat) was 8200. 

<5 [0067] To 100 parts by weight of the copolymer obtained above were added 0.2 part by weight of Sumilizer®-BHT 
(mfd. by Sumitomo Chemical Co., Ltd. 2,6-di-tert-butyl-4-methylphenol), 0.05 part by weight of Irganox® 1010 (mfd. 
by Ciba-Geigy Ltd., pentaerythrityl-tetrakis|3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]) and 0.1 part by weight of 
calcium stearate. The resulting mixture was blended on a small-sized roll kneader for 10 minutes. The thus obtained 
copolymer composition was cut into pellets and then molded into a sheet of 1 mm thickness according to JIS K 6758. 

so The sheet showed a total haze of 28.7%. The copolymer compostion had a bound butene-1 content of 29.6% by weight 
as determined by 13 C-nuclear magnetic resonance spectrometry, a melting point of 113°C as determined with a differ- 
ential scanning calorimeter, an intrinsic viscosity (hereinafter abbreviated as [t|J) of 1.78 dl/g as determined in tetralin 
at 135°C and a boiling n-heptane insoluble of less than 0.1% by weight. 

[0068] A double layer lamination sheet of 90 mm square consisting of a propylene homopolymer portion (thickness: 
55 500 pm) and a sealant portion (thickness: 100 pm) was prepared. The propylene homopolymer portion was made of 
Sumitomo Noblen® FS 2011 D (melt index: 2.6) mfd. by Sumitomo Chemical Co., Ltd., and the sealant portion was 
made of the copolymer composition obtained above. With a bench-type biaxial stretching machine mfd. by Toyo Seiki 
Co., Ltd., the double layer lamination sheet was preheated at 150°C for 3 minutes, and then stretched at a stretching 
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rate of 5 m/min. and a draw ratio (machine direction x transverse direction) of 5 x 5, to obtain a film of 24 u/n thickness. 
The thus obtained stretched film showed a heat seal temperature of 84 6 C and a total ha2e of 1 .3%. 
[0069] The same procedure as in Example 1 was repeated except thai the proportions o1 PP and the propylene- 
butene-1 copolymer were varied as shown in Table 1. The properties of the obtained compostion are shown in Table 2. 

.5 . 

Examples 6 and 7 (outside the scope of the invention) 

[0070] A prepolymerization catalyst wherein propylene alone was polymerized was obtained according to the method 
described in section (e) of Referential Example and by regulating the amount of the absorbed propylene. By repeating 
ro the same procedure as in Comparative Example 1 using the prepolymerization catalyst while regulating the amounts 
of liquefied propylene and liquefied butene fed to the reactor, propylene-buene-1 copolymers having various bound 
butene-1 contents as shown in Table 1 were produced. Then propylene random copolymer compositions were obtained 
by using each of the thus produced propylene-butene-1 copolymers. The properties of the obtained compositions are 
shown in Table 2. 

is 

Example 8 

Preparation of prepolymerization catalyst 

20 [0071] An ocherous solid catalyst was obtained in the same manner as in section (d) of Referential Example. The 
solid catalyst contained 2.6% by weight of titanium atom and 15.3% by weight ol phthalic ester. 
[0072] In a 220-€ reactor whose inner atmosphere had been thoroughly replaced with nitrogen, were placed 95.7 € 
of butane, 987 g of the solid catalyst, 2.5 moles of triethylaluminum and 0.375 mole of phenyltrimethoxysilane. Then 
the mixture in the reactor was allowed to absorb propylene monomer at 20 6 C for 3.6 hours. Thereafter, the resulting 

25 prepolymerization catalyst was recovered, separated from the solvent, and dried at 60° C for 3 hours to obtain a solid 
catalyst component having a prepolymerization ratio (PP/cat) of 39 g-PP/g-cat. A part of the thus obtained solid catalyst 
component was deashed and roll-milled. The resulting product showed a melting point (Tm) of 165°C as determined 
by DSC. 

30 Production of random copolymer 

[0073] Copolymerization of propylene and butene-1 were carried out by using a fluidized bed reactor having an inner 
volume of 1 ,000 i and equipped with a stirrer as follows. First, recycling nitrogen gas was fed from the lower part of 
the reactor at a flow rate of 120 n^/hr. Then, 80 kg of propylene-butene-1 copolymer particles which had been dried 

35 and had surrounding atmosphere replaced with nitrogen beforehand was fed to serve for dispersing the catalyst, and 
the polymer particles were kept in a fluidized state. The inner pressure of the reactor was elevated up to 10 kg/cm 2 G 
with propylene. The prepolymerization catalyst, triethylaluminum and phenyltrimethoxysilane were led into the reactor 
in a rate of 63.6 g/hr, 59.4 mmoles/hr and 8.91 mmoles/hr, respectively Thereafter hydrogen, propylene and butene- 
1 were fed so as to give a hydrogen concentration of 0.22% by mole and a butene-1 concentration of 23.8% by mole. 

to The temperature of the fluidized bed was adjusted to65°C to initiate the polymerization. Part of the produced polymer 
particles were successively withdrawn from the reactor into a silo with the aide of pressure difference while maintaining 
80 kg of the produced polymer particles remained in the reactor. Unreacted monomers were removed from withdrawn 
polymer particles. Then, methanol and Irganox® 1076 (mtd. by Ciba-Geigy Ltd., octadecyl-3-(3,5-di-tert-butyl-4-hy- 
droxyphenyl)propionate) were supplied to the monomer-free polymer particles in an amount of 0.0075 € and 0.0016 g 

45 per kilogram of the polymer particles, respectively. The resulting mixture was treated with hot nitrogen at 60 P C for 2 
hours. Then, the thus treated mixture was further dried with hot nitrogen at 60°C for 1 .5 hours to obtain a white powdery 
polymer in a yield of 15.3 kg/hr. The physical properties of the polymer are shown in Table 1. The properties of the 
composition containing the polymer are shown in Table 2. 

50 Example 9 

Preparation of prepolymerization catalyst 

[0074] In a 220-€ reactor whose inner atmosphere had been thoroughly replaced with nitrogen was placed a mixture 
55 of 97.9 I of butane, 400 g of an ocherous solid catalyst obtained in the same manner as in section (d) of Referential . 
Example (content of titanium atom: 2.4% by weight, content of phthalic ester: 16.8% by weight), 2.6 moles of triethyl- 
aluminum and 0.384 mole of phenyltrimethoxysilane. Propylene monomer was allowed to react with the mixture at 
16°C tor 4.7 hours. Thereafter, the resulting prepolymer-ization catalyst was recovered, separated from the solvent, 
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and dried at 60° C for 3 hours to obtain a solid catalyst component with a prepolymerization ratio (PP/cat.) of 99 g-PP/ 
g-cat. A part of the solid catalyst component was deashed and roll-milled. The roll-milled product showed a melting 
point (Tm) of 166°C as determined by DSC. 

s Production of random coporymer 

[0075] Copolymerization of propylene and butene-1 was carried out by using a fluidized bed reactor having an inner 
volume of 1000 ml and equipped with a stirrer as follows. Recycling nitrogen gas was fed Irom the lower part of the 
reactor at a flow rate of 140 m 3 /hr. Then 60 kg of propylene-butene-1 copolymer particles which had been dried and 

10 had surrounding atmosphere replaced with nitrogen beforehand was fed to serve for dispersing the catalyst, and the 
polymer particles were kept in a fluidized state. The inner pressure of the reactor was elevated up to 12.5 kg/cn^G 
with propylene. The prepolymerization catalyst, triethylaluminum and cyctohexylethyldimethoxysilane were fed into the 
reactor in a rateot 144.Bg/hr, 38. Ommoles/h rand 1.42 mmoles/hr, respectively. Then, hydrogen, propylene and butene- 
1 were fed so as to give a hydrogen concentration of 0.14% by mole and a butene-1 concentration of 22.6% by mole. 

is The temperature of the fluidized bed was adjusted to 65°C to initiate the polymerization. Part of the produced polymer 
particles were successively withdrawn from the reactor into a silo with the aide of pressure difference while maintaining 
60 kg of the produced polymer particles remained in the reactor. Unreacted monomers were removed from the with- 
drawn polymer particles. Then, methanol and Irganox® 1076 were supplied to the monomer-free polymer particles in 
an amount of 0.0075 € and 0.0016 g per kilogram of the polymer particles, respectively. The resulting mixture was 

20 treated with hot nitrogen at 60°C for 2 hours. Then the thus treated mixture was further dried with hot nitrogen at 60°C 
for 1 .5 hours to obtain a white powdery polymer in a yield of 12.6 kg/hf. The polymer had a high intrinsic viscosity and 
Mw/Mn (2.66 dl/g and 5.4, respectively), so that it was granulated into pellets while subjecting it to peroxide decom- 
position by addition of 2,5-dimethyl-2.5-di(tert-butylperoxy)hexane. The physical properties of the pellets thus obtained 
are shown in Table 1. The properties of the composition containing the polymer are shown in Table 2. 

25 

Comparative Example 3 

[0076] A propylene random copolymer composition was prepared by using 100 parts by weight ol Sumitomo Nob ten® 
BH 1 90 G (propylene-butene-1 copolymer, mfd. by Sumitomo Chemical Co., Ltd.) as the propylene random coporymer 
30 (B) and adding thereto 0.2 part by weight of Sumilizer® BHT, 0.05 part by weight of Irganox® 1010 and 0.1 part by 
weight of calcium stearate. The physical properties of the propylene-butene-1 copolymer are shown in Table 1. The 
properties of the composition containing the propylene-butene-1 copolymer are shown in Table 2. 

Comparative Examples 4, 6 and 7 

35 

[0077] Copolymerization of propylene and butene-1 was carried out by using the same catalyst as used in Compar- 
ative Example 1 in a 3-€ stirred stainless steel autoclave. The physical properties, etc. of the resulting copolymers are 
shown in Table 1. The properties of the compositions containing each of the copolymers obtained above are shown in 
Table 2. 

40 

Comparative Examples 5 and 8 

[0078] Copolymerization of propylene and butene-1 was carried out by using the same catalyst as used in Compar- 
ative Example 3 in a 3-t stirred stainless steel autoclave. The physical properties, etc. of the resulting copolymers are 
45 shown in Table 1 . The properties of the compositions containing each of the copolymers obtained above are shown in 
Table 2. 

Example 10 

50 [0079] The same procedures as in Example 1 were repeated except that the propylene-butene-1 copolymer used 
in Example 1 was replaced by the propylene-butene-1 copolymer used in Comparative Example 6 and the proportions 
of the copolymer and PP in compounding were varied as shown in Table 1 . The properties of the composition containing 
the mixture of the propylene-butene-1 copolymer and PP are shown in Table 2. 

55 Example 11 

[0080] The same procedures as in Example 1 were repeated except that the propylene-butene-1 copolymer used 
in Example 1 was replaced by the propylene-butene-1 copolymer prepared in Comparative Example 7 and the pro- 
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portions of the copolymer and PP in compounding were varied as shown in Table 1 . The properties of the composition 
containing the mixture of the propylene-butene-1 copolymer and PP are shown in Table 2. 
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Claims 
1. 



at leas, one a-olefin other than p^ JST °' 3 rand ° m "P**"' W of propylene and 
byweigh.andaMw/Mnotno.^re,h an f 5 ^ 

2. Thec -P-«»no ( c te irn,.whereinHis ( ree,,omanuc.ea,in g a 9 em. 
PatentansprOche 

2. 7llCammnnr«l-., . > . 



Zusammensetzung nach Anspruch ,. welche Keinen Keirnbi.dner anthatt. 

Revendications 
1. 



d^nTonJoX^^^ constHue de 0.05*7% en ^ 

P«W.ene e. au moins une a^letine autre que le proline I tit T * C0 ^ m ^ W sta.istio.uVde 
40 a mo.ns de 80% en poids e, un rappon L^nnT^!?^^ *™ ^"^ »««*•■• * 
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